In this study the energy-momentum distributions of Einstein's simplest static geometrical model for an isotropic and homogeneous universe are evaluated. For this purpose, Einstein, Bergmann-Thomson, LandauLifshitz (LL), Møller and Papapetrou energy-momentum complexes are used in general relativity. While Einstein and Bergmann-Thomson complexes give exactly same results, LL and Papapetrou energy-momentum complexes do not provide same energy densities. The Møller energy-momentum density is found to be zero everywhere in Einstein's universe. Also, several space-times are limiting cases of the one considered here.
Introduction
Energy-momentum localization has been one of the most interesting but also thorny problems for the General Theory of Relativity. This subject continues to be an open one because there is no given yet a generally accepted expression for the energy momentum density. After Einstein [1] first introduced energy-momentum complexes, different energy-momentum complexes were constructed, including those of Tolman [2] , Papapetrou [3] , Bergmann-Thomson [4] , Møller [5] , Landau-Liftshitz [6] , Weinberg [7] , QadirSharif [8] and the tele-parallel gravity analogs of the Einstein, Landau-Lifshitz, Bergmann-Thomson [9] and Møller's [10] . Vargas [9] used Einstein and BergmannThomson energy-momentum definitions in teleparallel gravity and found (1) that the total energy is zero in FRW space-time. His results are the same as those calculated in general relativity. Saltı and his collaborators [11] - [14] considered various space-times in teleparallel gravity and obtain energymomentum densities. The energy-momentum complexes give meaningful results when we transform the line element in quasi-Cartesian coordinates. The energy and momentum complex of Møller gives the possibility to perform the any coordinate system [15] . The issue of the energy-momentum localization by use of the energy-momentum complexes was revived by Virbhadra's pioneering work [16] . However many researchers have studied in detail energy-momentum problem in the theory of general relativity and teleparallel gravity by using different space times and different definitions. [17] Vagenas [18] has studied effective mass of charged particle in Møller prescription for Einstein's universe. Aygün et al. [19] , [20] have investigated energy-momentum problem in general relativity and teleparallel gravity for different space-times and various definitions.
The plan of the paper is as follows. In the next section, we review static Einstein universe. In section III, by using Einstein, Bergmann-Thomson, Landau-Lifshitz, Møller and Papapetrou energy-momentum complexes we calculate the total energy-momentum components of the Einstein universe in general relativity. At the last, we summarize and discuss our results.
The Einstein Universe
The Einstein's model of the universe is the simplest geometrical model for an isotropic and homogeneous universe which is static. The geometry of this universe is described by the metric
where b is a constant. We carry out the following transformation from (x,y,z,t) to the coordinates (r, θ, φ, u)
Under (2) Einstein's metric (1) transforms to
Bonnor and Vaidya [21] have obtained a solution describing the field of a radiating charged particle. The metric of their solution can be expressed as
where u is the retarded null coordinate and M(u) and Q(u) are respectively the mass and charge of the particle. The mass function M(u) is an arbitrary nonincreasing function of the retarded null coordinate u. The particle lives in a flat background and this is easily seen by letting the radial coordinate go to infinity, i.e. r → ∞. Patel and Akabari [22] realized that it would be more interesting to have the particle in a cosmological background. Therefore, they considered the space surrounding the radiating charged particle to be occupied by a spherical symmetric matter distribution of nonzero density ρ and pressure p [18] . Finally, they derived the following metric
(5) A) When the mass and charge of the particle equal to zero, namely M(u) = Q(u) = 0, the metric (5) reduces to the metric (3) of Einstein's universe. B) When b tends to infinity the metric (5) reduces the Bonnor-Vaidya sace-time (4). This metric describes a radiating charged particle in flat space-time.
C) When the electric charge of the particle is zero, i.e. Q(u) = 0, and b tends to infinity, metric (5) reduces to the Vaidya radiating-star metric,i.e.
D) When the mass and electric charge of the particle are constants, and b tends to infinity, metric (5) reduces to the Reissner-Nordström black hole metric, i.e.
For the above Einstein's static metric in Eq. (1) the determinant of the metric tensor and the contravariant components of the tensor are given, respectively
where r 2 is equal to r 2 = b 2 − (x 2 + y 2 + z 2 ).
Energy-momentum in General Relativity
In this section, we introduce Einstein, Bergmann-Thomson, LandauLifshitz, Møller and Papapetrou energy-momentum definitions, respectively.
Einstein's Energy-momentum Complex
The energy-momentum complex as defined by Einstein [1] is given by
where the Einstein's superpotential χ kl i is of the form 
Using these components in Eq. (11), we get the energy and momentum densities for Einstein prescription as following
Bergmann-Thomson's Energy-momentum Complex
The Bergmann-Thomson energy-momentum complex [4] is given by
where
ξ 00 and ξ 0α are the energy and momentum density components. In order to calculate ξ 00 and ξ 0α for Weyl metric, using Bergmann-Thomson energymomentum complex, we require the following components of U km
Using the components (15) into Eq. (13), we get the energy and momentum densities for the space-time under consideration, respectively, as follows
Landau-Lifshitz's Energy-momentum Complex
The energy-momentum complex of Landau-Lifshitz [6] is
where Υ ikjl with symmetries of the Riemann tensor and is defined by
The quantity £ 00 represents the energy density of the whole physical system including gravitation and £ 0α represents the components of the total momentum (energy current) density.
In order to evaluate the energy and momentum densities in LandauLifshitz's prescription associated with the metric (1), we evaluate the required components of Υ ikjl
Using these components in Eq.(19), we get the energy and momentum densities as following,
Møller's Energy-momentum Formulation
The energy-momentum complex of Møller is given by
satisfying the local conservation laws:
where the antisymmetric super-potential λ να µ is
The locally conserved energy-momentum complex M ν µ contains contributions from the matter, non-gravitational fields. M 0 0 is the energy density and M 0 α are the momentum density components. The momentum fourvector of Møller is given by
P µ give momentum components P 1 , P 2 , P 3 and P 0 gives the energy. Using the metric in Eq. (1), we found the required components of λ να µ are vanish. From this result we obtain
Papapetrou's Energy-momentum Formulation
The energy-momentum complex of Papapetrou is given by
Σ 0 0 is the energy density, Σ 0 µ are the momentum density components, and Σ µ 0 are the components of energy current density. The Papapetrou energymomentum complex satisfies the local conservation laws ∂Σ µν ∂x ν = 0 (28) in any coordinate system. The energy and momentum components are given by
here P µ give momentum components P 1 , P 2 , P 3 and P 0 gives the energy distribution. Using the line element Eq. (1), we found the required components of N µναβ
From this point of view, by using Eq. (30) and Eq. (26) we obtain
All energy-momentum results for homogeneous, isotropic and static Einstein's universe have been summarized in Table. 1 Table. 1 The energy and momentum densities for Einstein's static spacetime in Einstein's theory of general relativity.
Prescription
Energy Density Momentum Density
Here ω = (x 2 +y 2 +z 2 ), κ = (x 4 +y 4 +z 4 +b 4 ) and ϕ = (x 2 z 2 +x 2 y 2 +y 2 z 2 ) in Table. 1.
Summary and Discussions
Energy-momentum complexes provide the same energy-momentum distribution for some systems. However, for some systems [23] - [27] , these prescriptions disagree. The debate on the localization of energy-momentum is an interesting and a controversial problem. The lack of a generally accepted definition of energy-momentum in a curved space-time has led to doubts regarding the idea of energy localization. According to Misner et al. [28] , energy is localizable only for spherical systems. Cooperstock and Sarracino [29] came up with the view that if energy is localizable for spherical system, then it can be localized for any system. Bondi [30] argued that a non-localizable form of energy is not allowed in GR. After this, an alternative concept of energy, called quasi local energy, was developed. The use of quasi-local masses to obtain energy-momentum in a curved space-time do not restrict one to use particular coordinate system. A large number of definitions of quasi-local masses have been proposed, those by Penrose and many others [31] - [32] . Although these quasi-local masses are conceptually very important, these definitions have serious problems. Bergqvist [33] considered seven different definitions of quasi-local masses and computed them for Reissner-Nördstrom and Kerr space-times. He concluded that no two of the seven definitions provide the same result. Virbhadra [16] and his collaborators have shown that different energy-momentum complexes can provide meaningful results. Keeping these points in mind, we have explored the energy-momentum distributions of the Einstein static universe. Also, we used different energy-momentum complexes, specifically these are the energy-momentum complexes of Einstein, Bergmann-Thomson, LandauLifshitz, Møller and Papapetrou. We obtain that the energy and momentum distributions in Einstein and Bergmann-Thomson formulations are exactly the same but Landau-Lifshitz and Papapetrou energy-momentum definitions are different in general relativity and Møller energy density is vanishing everywhere in Einstein universe. From Eqs. (12), (16) , (20) , (25) and (31) it can be seen that the energy-momentum densities are finite and well defined. However, momentum density components turn out be zero in all the prescriptions and consequently we obtain constant momentum for these solutions. The results of this paper also support the Cooperstock's hypothesis [29] that energy is localized to the region where the energy-momentum tensor is non-vanishing. We would like to mention here that the results of energy-momentum distribution for Einstein universe are not surprising rather they justify that different energy-momentum complexes, which are pseudo-tensors, are not covariant objects. This is in accordance with the equivalence principle [28] which implies that the gravitational field cannot be detected at a point. These examples indicate that the idea of localiza-tion does not follow the lines of pseudo-tensorial construction but instead it follows from the energy-momentum tensor itself. This supports the welldefined proposal developed by Cooperstock [29] and verified by many authors [23] - [27] .
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